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REMARKS/ARGUMENTS

Favorable considcratiog of this application is respectfully requested.

In the present mnendﬁcnt, Applicant has amended independent claim 8, canceled claims 9-
17 and added new claims 18 and 19, Support for amendments to Claim 8 ahd ncw claims 18 and
19 is found i.n the specificalion at page 3, lines 20-27; the entire Fig. 1; page 4, lincs 15-21; page
5,]ines 15-19.  No new matter has been added. .

Turning now to the Claim Rejections in the Office Action of February 21, 2008, on page 2,
paragrapls 1, 2 and 3 state the statutory, case law and Examiner’s basis for the rejection of Claims
8 and 10-12 under 35 U.S.C. 103(a) as being unpatentable over Iwasaki et al (US 6,838,297) in
view of Urayama et al (US 6,650, 061) in view of Weinberg et al (US 6, 638,413).

On page 4, paragraph 4, Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable
over Iwasaki ct al (US 6,838,297) in view of Urayama et al (US 6,650, 061) -in view of Weinberg
ctal (US 6, 638,413) as applicd to claim [1] above, and further in view of Bell (US 4,3\1 0,393).

On page 5, parapraph 4, Claims 13-17 are rejected under 35 U.S8.C. 103(a) as being
unpatentable over Iwasaki et al (US 6,838,297) in view of Urayama ct al (US 6,650, 061) in view
of Weinberg ct al (US 6, 638,413) in Vigw of Bell (US 4,310,393).

Applicant prefaces the remarks and arguments herein by poiniing out that the cancellation
of claims 9 -~ 17 render the rejections of these claims moot and therelore, Applicant respectfully
requests the withdrawal of the rcjection of claims 9, 16-12, 13-17 under 35 U.S.C. 103(a) as being
unpatentable over varied combinations of Iwasaki et al (US 6,838,297) in view of Urayama et al

(US 6,650, 061) in view of Weinberg et al (US 6, 638,413) in view of Bell (US 4,310,393).
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Prior to discussing the Examiner’s rejections of Claim § as being unpatentable over
Iwasaki et al in view of other references deemed approim'ale by the Examiner, Applicant’s
amendruents bave removed the functional language not appropriate for the description of the
apparatus and are belicved sufficient to distinguish the present invention from the prior art by
providing the details of an clectrochemical deposition apparatus for producing carbon

nanoparlicles having a plurality of elecirodes, including an anodc and a cathode made of silicon

waler material coated with calalytic nanoparticles and liguid hydrocarbon bath and | a power supply

providing direct curtent, [Underlining added for emphusis.] Neither reference alone or in

combination discloses or suggests Applicant’s apparatus,

Jt was not known prior to Applicant’s invention that an elecirochemical deposition
apparatus with catalyst coated elcctrodes in a liquid hydrocarbon bath of methanol and benzyl |
alcoho! would producc carbon nanoparticles with the application of a direct electrical current. The
apparatus is now discloscd and claimed in amended claim 8 and new claims 18 and 19.

In paragraph 3 of the Office Action of February 21, 2008, the Examiner rejects claim 8
under 35 U.S.C. 103(a) as unpatentable over Iwasaki et al. (U.S. Patent 6,838,297) in view of
Urayama ct al (U.S. Paicnt 6,650,061) in vicw of Weinberg et al (US 6,638,413). The Examincr
argucs that Iwasaki ct al discloscs an apparatus for producing nanostructures (nanotubes)
comprising the components of: ...a temperature controlled elecirochemical bath, electrolyte,
reaction vessel... electrode/substrate, ...cathode... and admits that Iwasuki .,.”fails to cxplicitly
disclose coating the electrodes, anode and cathode wilh catalylic nanopariicles of iron and nickel

in said container.™ Also, on page 3 of the OfTice Action of February 21, 2008, the Lixaminer
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admits that .. Iwasaki et al fails to cxprc§sly descn’be a pchr supply for imposing a dircet
currcnt of approximatcly 1000 volts.”
Applicant respectfully disagrees with the Examiner’s characterization of the teachings in
Iwaskai et al. l-’j'rst, Iwasaki fors a nanostructure from anodized {ilm with nanoholes cut through

the anodized film on a semiconductor surface that can include carbon; that is not equivalent to the

apparatus, used by Applicant to produce cqrbrm nanoparticles in a liquid phase under ambicnt
conditions. Secondly, the nanostructure by Iwasaki is obtained by anodizing aluminum. Secc
Iwasaki et al ‘297 column 1, lines 12-13, and column 28, Claim 1. In contrast, Applicant’s
apparatus produces carbon nanoparticles by electrolysis of liquid hydrocarbons.

F,veﬁ Iwasaki’s method for producing nanoholes described in columns 7 and 8, beginning
at line 24, discusscs anodizing aluminum film using various types of electrolytes that are inorganic
acids. In contrast, Applicant uses an organic solution of methanol and benzyl alcohol as the liquid
bath in the clectrochemical reaction apparatus; the organic solution is essential 10 the formation of
carbon nanoparticles.

In column 19 lines 15-42, Iwasaki ct al describe the fo;-rnatiOn ol carbon nanotubes in “a
solution consisting of 5% CoS04.7H,0 and 2% H3BO; employed as a plating bath and the clcctro-
dcposition was performed for 1 sce under application of an AC [underlining and bold type used
Jor emphasis} vollage of 5 V.

Subscquently, the sample was hcated at 700°C for 1 hour in a mixed gas of 2% CaIl4
(methane) And 98% He (helium), so that carbon nanotubes were grown from the catalytic ultra-
fine parlicles... extending outward from inside of the nanoholes...”

In summary, Iwasaki produces anodized aluminum nanostructures;, whereas, Applicant

produces carbon nanoparticles. Twasaki uses an jngrganic clectrolyte; while Applicant requires
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the use ol an organic clectrolyte solution. Iwasaki uscs altcrnating current (AC) in the
electrochemical process; whereas, Applicant uses direct current. Iwasaki uses temperatures in a
mngc.of 700° C; Applicant uses ambicnt conditions (10-30° C). Applicant’s apparatus claims have
been amended 1o claim these patentably distinet features. |

The Examiner argucs that some of the deficiencies in Iwasaki et al arc overcome in view of
Urayarna el al. stating that “Urayama et al describes the formation of carbon nanotubes (See
column 6, Jines 22-50) wherein the conductive layer ... of the electrode wire. .. can be iron and ‘
nickel in ordel; to facilitate lower processing temperaturcs and selcc_tive growth provided by
catalytic aclion...”

Applicant respectfully disagrees with the Examince’s intcrpretation of the teachings of
Urayama. Tirst of all, Urayama, colump 6, lincs 22-50 there is NO discussion or teaching
regarding the purpose for selecting iron and nickel, The discussion regarding the function of “a
transition meial” is found in column 7, lines 29-35 and will be discussed below. |

Mcanwhile, column 6, lines 22-50 reads in part: “In the case when the emitter 6 is
constituted by carbon nanotubes, the conductive layer 2¢ is preferably made from a matctial that
excrts a catalytic action upon forming the carbon nanotubes, or a mixture hé.ving such a matcrial
as a main component. Thus, the conductive layer 2¢ is properly selected from metal laycrs made
of any mctal sclected from the group consisting of metals of the iron family such as iron, nickel
and cobalt,...” This only teaches that a conductive layer 2¢ is made of metals, includihg ironand
nickel. | Column 6, lines 22-50 aiso teach that the conductive layer of Urayama is part of scvcral
layers in 4 cathodc elcctrode wire: 24 is a cathode clcctréde layer, 2b is a ballast resistance layer,

2¢ is a conductive laycr. The use of a three-layered cathodc elecirode wire does not suggest to onc
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of ordinary skill in the art 10 choose just onc of the three Jayers to form catalytic nanoparticlc
coafings for an anode and a cathode in an clectrochemical deposition apparatus.

With regard to the Examiner’s argument that Urayama teaches “... the conduciive layer ...
of the clectrode wire... can be iron and nickel in order to facililate lower processing temperatures
and selective growth produced by catalytic action...,” in column 7, Jines 29-35 of Urayarna ct al,
is discussing the formation of a cathode electrode Iaycr, stating that “a {ransition metal, ... having
a catalylic action, such as iton, makes it possiblc to provide the following cffects: a low formation
temperaturce, a reduction in struclural defeets in the carbon nanotubcs, and a selcctive growth at
necessary portions.” This statement follows a sentence regarding filling pores with carbon
nanolubes not producing carbon nanotubes. Thus, the teaching attributed to Urayama is taken
completely out of context; Urayama ct al teach the preparation of an clcctron-source array
composcd of cathode electrodes, gate clectrodes arranged to intersect with cach other (o form
porces filleid with a conductive material, which happens to be a transition melal —nickel or iron,

In Urayama et a), column 8, lines 30-35, the production of carbon nanotubces is discussed
as follows: “After the formation of the pores..., ethylene and hydrogen, which are materials of
carbon nanotubes, are allowed to flow in the plasma CVD proccss s0 as 1o form carbon nanotubes
in the pores; ho@evcr, the growth is completed at a level in which the tip of the carbon nanotube is

maintained slightly lower than the alumina surface. . .» This would ccrtainly suggest 10 a person

of ordinary skill in the art that Urayama el al. use the chemical vapor deposition (CVD) process to
produce carbon nanolubes. |

Applicant further disagrees with the Examiner’s argument that “It would havc been
obvious to one of ordinary skill in the art at the timc the invention was made to use the conductive

Jayer in Urayama ct al for coating the electrodes of Iwasaki et al inorder 10 facilitate lower

. Page 8 of 13
PAGE 11/16* RCVD AT 4/7/2008 4:24:20 PM [Eastern Daylight Time] * SVR:USPTOEFXRF4/18 * DNIS:2738300* CSID:321 633 9322 * DURATION (mmm-ss}.05-50



HPR—07;2008 MON 04:56 PM BRIAN S STEINBERGER PA  -FAX NO. 321 633 8322 P. 12/18

Appl No.: 10/699,488 Atty. Dkt. No:
Reply to OlTice Action mailed ¥ebruary 21, 2008 UCF-294DIV

‘processing temperatures and sclective growth provided by the catalytic action.” Neither Iwasaki

et al ,who teach the preparation of anodized aluminum nanostructures with irogranic clectrolyte

solution, nor Urayama ct al who use chemical vapor deposition 1o produce carbon nanotubes, in
combination or alone, suggest, teach or motivatc onc to make an electrochemical deposition
apparalus with catalyst coated silicon wafer clectrodes in a liquid hydrocarbon bath of methano}
and benzyl alcohol to produce carbon nanoparticles with the application of a direct electrical
current.

With regard 1o the newly cited Weinberg et al reference, the Examiner argues that
“Weinberg describes an electrochemical cell... wherein 1000 volts of direct current are applicd to
the cell in order 10 provide short pulse durations. ...It would have been obvious to one of ordinary -
skill in the art at the time tlic invention wa$ made to use the power supply in Weh;berg ctal in the
apparatus of modified Iwasaki et al. in order to providc short pulse durations.”

Applicant objects to the citing of Weinberg ct al as a reference against this invention.
Wecinberg discloses a method and apparatus for hydrolyzing water in an electrochemical cell.
Weinberg is pfoduci.ng oxygen, hydrogen and heat NOT carbon nanotubes. The Examiner uses
prohibited hindsight in sclecting a method and apparatus for the electrolysis of water to select a
feature (1000 volts of dircet current) that is missing in the other cited réferences. In In re Nomiya,
184 USPQ 607 (CCPA, 1975) the court held, “Thcre must be a reason apparent at the time the
invention was made to the peﬁ:oﬁ of ordinary skill in the art for applying the teaching at hand, or
usé of teaching as evidence of obviousness will entail prohibited hindsight.”

Thus, Iwasaki et al. (US 6,838,297) in view of Urayama ct al (US 6,650, 061) in view of
Weinberg et al (US 6, 638,413) does not make obvious the use of Applicant’s apparatus for the

production of carbon nanoparticles having clectrodes coated with catalytic nanoparticles of iron
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and nickel in 2 liquid hydrocarbon bath of methanol and benzyl aleohol with a power supply for
application of Q(_“ voltage because Weinberg et al has an apparatus for the eleclrolysis of watcr;
there is no discussion of the production of carbon nanoparticles, no discussion of the usc of an
organic electrolyte; no discussion of the use of catalyst coaled electrodes; thus, no motivation for a
person of ordinary skill in the art to rely on teachings in Weinberg ct al.
As stated inthe Fedcfal Circuil in [n re Fritch, 9721°. 2d 1260, 23 USPQ2d 1780, 1784

(Fed. Cir. 1992) (quoting In re Fine, 837 F. 2d 1071, 1075, 5 USPQ2d 1596, 1600 (Fed. Cir.

1988)):

“It is impermissiblc to use the claimed invention as an instruction manual or “template” to

piece together the tcachi ngs of the prior art so that the clainhcd invention is rendered

obvious. This court has previously stated that ““[o]nc cannot use hindsight reconstruction

1o pick and choose among isolated disclosurcs in the prior art to deprecate the claimed

invention.”

Applicant respect(ully requests that the rejection of ¢laim 8 under 35 U.S.C. 103(a) as
unpatcmablc over Iwasaki et al et al. (U.S. Patent 6,838,297) in view of Urayama ct al (U.S.
Patent 6,650,061) in view of Weinberg et al (US 6, 638,413) be withdrawn.

Applicant reiterates the request to withdraw the rejection of Claim 9 under 35 U.S.C.
103(a) as being ywnpatentable over Iwasaki et al (US 6,838,297) in view of Ijrayama ctal (US
6,650, 061) in vicw of Weinberg et al (US 6, 638,413) as applied to claim F1} 8 above, and further
in vicw of Bell (US 4,310,393), since the qlaim is canceled, the rejection is now moot.

Likewise Applicant rcquests the withdrawal of (he rcjection of canceled Claims 13-17

under 35 U.S.C. 103(a) as being unpatentable over Iwasaki et al (US 6,838,297) in view of
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Urayawa et al (US 6,650, 061) in view of Weinberg et al (US 6, 638,41 3) in view of Bell (US
4,310,393); the rejection is now moot.

On page 7 of the Office Action of Febmafy 21, 2008, The Examiner responds to
Applicant’s arguments with respect to Claims 8§ - 11, stating that the Applicaﬂt’s arguments are
moot in view of the new ground(s) of rejection citing ... Weinberg et al (US 6,63 8,413) was
added 10 overcome the limitation of a direct current applying of 1000 volis.” Applicant has
responded to the new grounds or rejection based on the Weinberg ct al rcference above.

Applicant acknowledges thé acceplance of the IDS filed 04 December 2007 as being |
compliant and will be made of record.

In paragraphs I. — VI on pages 8 and 9 of the Officc Action of February 21, 2008, the
Examincr responds to each of the Applicant’s argument regarding claim 8, stating in I “...the
functional language recited by Applicant does not impart further structure to the apparatus as
claimed.”

Inlil, «_,.structural limitations are met by modified Twasaki et al...”; in IIL, *...whether
organic or inorganic, docs not impart further structure on the vessel/container.”; in IV, “Asto
ambient conditions, it does not impart further structure to the vessel,..."™ in V, “...citalion was a
typographical error.”; in VI, “...Urayama et al was introduced for providing the conductive layer
onthe clectrodes. Thus, the manner in which nanotubes are produced is irrelevant because the
primary reference ... covers this limitation. ...the claimed invention is for an apparatus, the
production of nanotubes is irrelcvant so long as the limitations of the apparatus are available.”

Therein lics the major problem with the Examincr’s argumén(s. To stale that the
production of nanotubes is irrelevant is to miss the purpose of the invention. It was not known

that an electrochemical deposition apparatus could produce carbon nanotubes if you coated the
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silicon wafer anodc and silicon wafer cathode with calalytic particles situated in a liquid
h.ydrocarbon bath to which direct current voltage could be applied. Applicant’s apparalus was
designed to produce commercial quantities of carbon nanoparticles in a low temperature, simple
process capable of sustainablc production capacity. Also with rcpard to functional language, Inre
Echerd, 176 USPQ 321 (CCPA, 1973) held that “Therc is nothing intrinsically wrong in defining
somcthing by what it does rather than by what it is.”

Applicant’s apparatus is an electrochemical ccil with catalytically coated anode and
electrode in a vessel containing an organic liquid that is required, to produce carborn nanotubes
with the application of a direct current. The Examincr should not overlook the fact that a
combination of koown ilems can producc new and unexpected results.

For the Grst lime, Applicant provides an electrochemical deposition apparatus {or
producing carbon nanoparticles in a vessel containing a liquid hydrocarbon with silicon wafer
electrodes coated with catalytic nanoparticles of iron and nickel and a direct current power supply
that can apply 1000 volts of direct current.

Paragraphs VII - IX on pages 10 and 11 of the Office Action of February 21, 2008 include
the Exahnincr’s counter-arguments to Applicanis arguments regarding Claims 9, 10-11, These
claims arc canceled and the arguments for or against patentability arc now moot,

‘The application and claims are beli éved in condition for allowance in the amended form;
allowancc of Claim 8 and new Claims 18 and 19 is respectfully requested. If the Examinet
believes that an interview would be helpful, the Examiner is requested to contact the attorney at

the below listed number,
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Respectfully submitied,

Brian S. Steinbergck
Registration No. 36,423
101 Brevard Avenuc
Cocoa, Florida 32922

Date. J/ /8//?5 Telephone: (321) 633-5080
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